SUMMARY: Orientations of orbital planes of binaries are analysed by using a complete sample of known orbital systems. The use of a so large sample is possible due to the application of a new procedure enabling to include the binaries for which the ascending nodes do not certain. It is concluded that, generally, the distribution of observed orientations of the orbital planes does not differ from simulated random orientations. In both cases the same star positions are retained.
INTRODUCTION
According to the recent literature, there are many binaries with known orbital motion. However, for a majority of them the line-of-sight velocity measurements are not available and, consequently, the true longitude of the ascending node is unknown. This fact appears as an obstacle in the drawing of a qualitative conclusion concerning the distribution of orbital poles. Namely, when the ascending node Ω, apparent inclination i and the coordinates of the system are known, the poles for such an orbit can be found (Eqs. (1)).
where v = sin δ cos i + cos δ sin i sin Ω w = sin i cos Ω cos −1 δ 0 .
The question of orientations of the orbital planes, a very important one for the solving of the problem of origin of binaries, has been treated by many authors. Chang (1929 ), Finsen (1933 and Arend (1950) , on the ground of a study of a small number of orbits, conclude that this orientation has most probably a random character. A similar conclusion for the case of eclipsing binaries is reached by Huang and Wade Jr (1966) . Bespalov (1961) also concluded that the orbital inclinations in his sample do not show any preferential value. Batten (1967) examined the orbital-plane orientation for 52 binary systems. According to that author there are wide regions in the northern galactic hemisphere containing a very small number of orbital poles. Therefore it is concluded that it is premature to maintain that the distribution of orbital planes is random. Lippincott's (1967) examinations are aimed at studying the orbital planes of binaries in connection with their space velocities, whereas the paper of Yavuz (1979) concerns the orbital-plane orientation for spectroscopic binaries. Visual binaries were studied by Dommanget (1973 Dommanget ( , 1988 . His conclusion (1988) is that their orbital planes do not show any tendency to be parallel to the galactic plane. Popović (1998) analyses the orbital-plane orientation for 78 binaries to find also regions with no orbital poles. Finally, a rather large sample, compri- sing 252 visual binaries with known ascending nodes, was studied to conclude that the orbital planes "do not show any trend to be parallel to the galactic plane" (G lȩbocki 2000) .
In all these studies no specific rule concerning the orientation of orbital planes has been indicated. In most cases, only a conclusion that the number of binaries with reliably known orientation is still too small, i. e. that a reliably determined ascending node is available for a too small number of binaries, has been found. This fact is encouraging for the present authors to form a sufficiently large sample for the purpose of carrying out a qualitative analysis of the orientations of the orbital planes of binaries with known orbits. Namely, the ambiguity of the ascending node offers two alternative possibilities. The first is to calculate the pole for a given Ω (say, taken from a catalogue), whereas the other one is to assume that the ascending node becomes Ω + 180
• , in other words to calculate the so-called "mirror" pole, while the dilemma which of the two poles is the true one remains. In the present paper an attempt is made to derive the real orientations of orbital planes by assuming both values for the pole (pole and mirror one) and by using the sufficiently large sample of binaries.
BASIC IDEA
The present study starts from the following. If it is unknown, for a given binary, which of the nodes is ascending, or descending, then for this binary two positions for the orbital pole are possible: "true" pole (Ω among the input data) and the "false" one (Ω+180
• among the input data), also called mirror pole. It is clear that it is unknown which of the two poles is the actual one. Therefore, for N orbital stars 2N poles can be obtained. Their presentation in the galactic coordinates will give the view of the distribution of N "true" orientations, but patchy due to the presence of an equal number of "false" poles or "mirror poles". This can be done by using observational data.
The authors compared such an "observational" distribution of poles (expected to be isotropic) with a random pole distribution. The random pole distribution is obtained in two ways, by applying the Procedure a. or the Procedure b.
[ Procedure a] The poles are calculated with the same formulae as those used in the treatment of the observational material (relations (1)), but the input data are: (i) true coordinates of binaries (α, δ) (ii) amounts for i and Ω (0
, chosen at random for N poles, whereas for the next N poles the input is the same with Ω corrected by 180
• . To choose at random i and Ω means to use the Monte Carlo method (Press et al. 1986) . In this way this procedure is fully identical to the one applied in the case of the pole calculation for the observational material (except that input quantities are chosen at random). For the fictive stars used in the calculation of random poles the same coordinates α, δ, as for the sample ones, are assumed in order to avoid any selective influence of the positions.
[ Procedure b] In this procedure the random poles (l 0 , b 0 ) are chosen directly, without using formulae (1). The choice is again effectuated by applying the Monte Carlo method. After this, the positions are normed in order to be presented in the plane projection, i.e. in the rectangular coordinate system (l 0 , b 0 ), (Popović 1993) .
OBSERVATIONAL MATERIAL AND RESULTS
Our examinations are based on the data from the Sixth Catalogue of Orbits of Binaries (Hartkopf and Mason 2001 -hereinafter referred to as the Catalogue) since it is the most recent catalogue of this kind. Consequently, it offers a complete sample of known binary orbits. The Catalogue contains 1675 binaries, but the ascending nodes are unambiguously known only for 29 of them. However, to the method used here, this circumstance is not of a high significanse, as already noticed.
The positions of both kinds of poles, those following from the values given in the Catalogue, and for the corresponding mirror ones are presented in the same figure - Fig. 1 (where α, δ, i and Ω from the catalogue, i. e. α, δ, i and Ω + 180
• are used as the input data). The former ones are represented by empty circles, the latter ones, equal in number, as crosses. The grades describing the orbit quality, specified in the Catalogue, are also indicated by the size of the circles/crosses. It can be seen from Fig.  1 that for both groups (empty circles and crosses) there is a region of a stronger concentration. For the obtained figure it is unknown which poles are true (they can be among both empty circles and crosses), or false, but it is sure that the figure contains the full number of true poles and also the full number of false ones. The same figure also contains the poles for binaries with known ascending nodes (filled circles, their total is 29 only), but, for obvious reasons, the false poles are not given for them. Therefore, the total number of poles presented in Fig. 1 is 3321 (1646 "true" poles without possibility of identification + 1646 their mirror poles + 29 known poles).
CONCLUSION
Even without any special statistical treatment, the results indicate that there is no global difference between the distributions of the "observed" poles ( Fig. 1) and of the random ones (Procedures a and b, Figs. 2 and 3, respectively) . It is logical to There is also something else to be added: before calculating the "observed" poles, all the ascending nodes exceeding 180
• were corrected by subtracting the excess amount from 180
• . In this way the prominent pole concentrations presented as (•), i. e. as (+), are obtained. This correction has no influence on the general distribution of points in Fig. 1 .
The random poles obtained by Procedures a and b are given in Figs. 2 and 3 , respectively. Each figure contains 3292 poles (29 certain ones are not given). In Fig. 3 all the poles are given as circles because they are obtained by direct random choice. Fig. 4 gives the galactic coordinates for the 1646 used pairs without certain ascending nodes and for the 29 cases (filled circles) with known ascending nodes.
In order to make the calculation of pole positions more clear Eqs.
(1) and with regard that, in the Catalogue, there are only 29 binaries with known ascending nodes, we present, in Table 1 , the input and output data concerning the pole calculation for these 29 systems ((•) in Fig. 1 ).
